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Abstract This article presents a way how the Boston Con-
sulting Group (BCG) analysis tools can be combined with the
Delphi methodology, and especially with the BCG portfolio
matrix analysis. The Delphi Method is one of the most well-
known futures research methods. It is an expert group inter-
view process, which is based on two or more iterative rounds
of expert interviews. Typical aspects of the Delphi methodol-
ogy are anonymity and the conventional emphasis of consen-
sus of experts with associated statistical evaluations. A con-
ventional definition of the business portfolio is that it is the
collection of businesses and products that make up the com-
pany. This article includes an experimental pilot study of the
Finnish maritime cluster and its technological future options
where integrative BCG Delphi methodology was used. De-
tailed pilot study results and learning are reported in this arti-
cle. The study reveals a high potential of the BCG Delphi
studies in the industrial and corporate foresight fields. Espe-
cially, futures of industrial product and service portfolios can
be diagnosed and forecast by this novel methodological ap-
proach. The Delphi methodology is according to a metaphor
“one of the best and constantly evolving computer’s operating
system”, which can be linked to many other “programs”,
among others to the conventional BCG tool package. To be
strategically oriented from the BCG business perspective, the
key issue strategically for European cities and regions is the
strong local existence of Cash Cows (good and successful
companies). Decision-makers in cities and regions should be
interested in the strategy of optimum Cash Cow flows if they
want to develop their cities and regions in the long-run. Thus,
products with high market share and slow, but stable growth
trajectory are Cash Cows.
Keywords Boston consulting groupmatrix . Delphi
methodology . Product portfolio matrix . Industrial foresight .
Corporate foresight . Arctic marine cluste . Regional cluster
analysis
Introduction
This article aims to present how the Boston Consulting Group
(BCG) analysis tools can be combined with the Delphi meth-
odology, especially with the BCG portfolio and matrix analy-
sis. The idea of this article is to discuss how the BCG’s prod-
uct portfolio analysis and the Delphi methodology can be
combined in a concrete spatial planning process. In this article,
our case is the Finnish Arctic maritime cluster. This paper can
provide useful insights for regional planning authorities, man-
agement consulting companies, corporate foresight experts
and industrial foresight experts in Europe and elsewhere.
This paper outlines the idea to combine the BCG Matrix
analysis with the Delphi methodology. The scientific motiva-
tion of this approach is that in many cases the positioning of
products and services of the BCG matrix is based on very
limited strategic conversations of experts. Using the Delphi
approach will probably increase the validity of product posi-
tioning in the BCGmatrix. Another methodological benefit of
our approach is that it allows a broader base of expertise to be
used in the construction of the BCGmatrix.Methodologically,
it is possible to present experts’ judgments about current and
future aspects of products, although the Delphi methodology
has been conventionally used in futures-oriented foresight
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analyses. The advantage of the Delphi methodology is based
on the possibility to evaluate complex issues during various
evaluation rounds. This methodological aspect is highly rele-
vant for all evaluations, whether they focus on current issues
or future issues. From this methodological verification per-
spective, a novel combination of these analysis tools makes
a lot of sense from a scientific perspectives of accuracy and
objectivity.
Various industrial stakeholders of pilot R&D projects have
kept new analyses and results insightful and strategically
relevant for them. This kind of methodological approach
may have been used in SWOT and BCG analyses but as far
as we know these pilot cases have not been reported in an
explicit way in scientific foresight journals. From this novelty
perspective, our contribution provides scientific value added
and new insights to the international foresight research
community. The obvious scientific benefit of our approach
of the Delphi evaluation of the BCG matrix analysis is
that the accuracy level and objectivity level of evaluations
increase.
The Boston Consulting Group (BCG) has developed sev-
eral methods for companies operating in the field of strategic
management. Consulting companies (like McKinsey & Co,
Arthur D. Little etc.) have always provided management
consulting services, techniques and tools for companies and
corporations. Each company provides its package of manage-
ment services. Many strategic decisions are concerned with
the linkage between organizations and their environment. The
literature of strategic management emphasizes the need to
understand how organizations relate to, and interact with their
environments. The literature stresses also the necessity of
maintaining a match between the products offered by compa-
nies and the opportunities created by changing environmental
conditions. Both serendipity and strategic approaches are used
in business life [1–3].
The BCG approach is based on the following assumptions:
(1) various strategic business units can be identified, (2)
someone can manage these business units, (3) there exists an
experience curve for each market so the business unit with the
most cumulative experience has the lowest costs, (4) the
experience curve can be used to generate a positive relation-
ship between relative market share and profitability (or cash
flow) because there is a high correlation between cumulative
output and relative market share, (5) the relative market share
of a unit is the key to profitability and (6) high market share
units generate the cash flow that can be invested in the unit,
used for corporate expenses or transferred to other businesses.
The BCG assumes that the total resources available to a
company are limited. That is why there must be a balance
between cash used and generated in a company [4, p. 48]. This
means that a company cannot undertake all profitable invest-
ment strategies and plans. These assumptions are very realistic
from the perspective of regional planning of businesses.
Many BCG analyses have remained in use and are conven-
tionally utilized in many companies and corporations
[4–6] and have also been applied in the areas of spatial
planning and strategy formulation [6–9]. Many of the BCG
analyses make use of expert information. Typical methods are
the Product Life Cycle and Portfolio Analysis [1]. Thus, the
Delphi methodology is a natural choice to combine expert
information with the Boston Consulting Group framework.
In this article, we elaborate the use of these two effective
methodologies.
In the field of futures research, several methods have been
developed for anticipating the future and for active decision
making and leadership. Futures research methods are used in
most cases to contextualize expert information and knowl-
edge. Futures research methods have generally formed as a
separate research field since World War II [10–12].
Both the BCG approach and the Delphi methodology as a
futures research methodology have some common character-
istics. These kinds of commonmethodological features are [5,
13, 14]:
(1) utilization of context dependent expert knowledge,
(2) evaluation of different kinds of potential changes in the
operating phase,
(3) evaluation of future opportunities and strategic options,
(4) the selection of strategic alternatives, and
(5) delivering a decision support for decision makers.
Thus, the above-mentioned characteristics of the inquiry
are common for both the BCG approach and the Delphi
methodology. Of course, the Delphi methodology is not al-
ways used for strategic purposes, but in this article we shall
focus on this specific aspect of the Delphi methodology. In
this article, a closer inspection of the BCG portfolio analysis
and the Delphi methodology will be performed. We believe
that this kind of methodological synthesis is very beneficial
for European planning and industrial studies everywhere in
Europe and also in other spatial contexts. In general, we
believe that European clusters and regions need a sharper
strategic focus. For example, European regional smart spe-
cialization strategies could get benefits from our BCG Delphi
approach, which combines the Delphi methodology and BCG
analysis. Thus we do not categorize BCG analysis to be
methodology as such. This novel methodological combina-
tion means combining two very strong methodological tradi-
tions. From this methodological perspective, this article pro-
vides a new approach to spatial planning and management.
This novel approach allows many generalizations, and it is
also a flexible approach as long histories of both methodolo-
gies show to us. Both tools work quite well, despite all
criticism.
As we know, expert information can be utilized, for exam-
ple, in policy-making seminars and workshops. These forms
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of strategic collaboration, however, have their own problems
which prevent the expert group from operating democratical-
ly. For example, as a principle, all the opinions of the group
should be looked after and taken seriously. However, a strong
impact of some personalities can dominate the group discus-
sion. Or some experts do not dare to bring all the honest
opinions out of fear, or losing face, or fear of losing their jobs.
The Delphi method was originally developed to address these
kinds of group-thinking problems. This has made the Delphi
teamwork a traditional and widely used method because this
methodology allows anonymity of the experts [15, 16].
When we are utilizing the Delphi methodology, expert
knowledge can be used more efficiently due to the anonymity
of experts. All participants can have their views processed in
the Delphi process. The Delphi methodology has also a fea-
ture of iteration rounds. There are typically several rounds of
expert interviews, and between them the Delphi manager pro-
vides summaries of expert communication and feedback. The-
se emerging new expert ideas offer the critical possibility of
processing results and making corrections when they are
needed. As we know, this is not possible in traditional statis-
tical surveys. The feedback mechanism is an advantage of the
Delphi methodology [17, 15, 16, 18–20, 12].
Interview rounds, stretching between the previous rounds
of feedback, support the learning process and offer anonymity,
combined with the possibility of opinion change, if necessary.
It is obvious that the Delphi methodology and the integration
of the Boston Consulting Group framework will bring many
benefits for spatial planning and management processes.
This article examines, in particular, the BCG’s product
portfolio analysis and an integration of the Delphi methodol-
ogy. We have tested this approach in various R&D type pro-
jects. So the methodology is not based on one special case but
on various experimental R&D projects which have delivered
successful results in challenging conditions. Other R&D type
projects, where novel methodology has been extensively test-
ed are following pilot studies: (1) The regional strategy pro-
cess of the Kemi-Tornio region [6], (2) the strategy process of
the Helsinki metropolitan area [7], (3) the “Arctic Maritime
Technology Foresight” study [21] and (4) the “Regional Busi-
ness Strategy for North-East Finland 2011–2015” [9]. Thus,
this study of the Arctic maritime cluster is not only an exper-
imental pilot study where the methodology has been tested
and developed.
In this article, we will describe and elaborate the Arctic
Maritime Technology project. This article is not a convention-
al case study article, because these experimental R&D project
cases have been reported extensively in specific research re-
ports. It is not possible to report full case studies in one con-
ceptual article. That is why we focus on one pilot study.
We shall demonstrate the use of the BCG and Delphi inte-
gration methodology by one concrete pilot study. We know
that the BCG’s analysis tools are primarily intended for
business management of corporations and companies. The
company’s existence is a precondition that there is something
to be sold at a competitive price, and that the company’s prod-
ucts have buyers in markets. We can claim that European
regions also should be able to sell their products to replace
imports, so that their economic development could be posi-
tive, not negative. This approach is called Import Substitution
Industrialization (ISI). Another approach is called Export Led
Growth (ELG).
Some researchers talk about city states which, by defini-
tion, is just indicating the fact that they should be able to pay
for their imports [22, 23, 24]. This kind of trade dominated
import substitution industrialization (ISI) strategy was typical
already in Italian city states. Italian city states like Venice,
Milan, Florence, Genoa, Pisa, Siena, Lucca, Cremona and
many others became large trading metropolises, able to con-
quer independence from their formal sovereigns [25]. In Eu-
rope, this kind of traditional city state thinking could be help-
ful in fighting against unemployment and economic hard-
ships. Every city should be interested in their future
“portfolio”.
Against this background, it is quite a natural idea that at
least a part of the tool package of the BCG is useful for the
development planning and strategy formulation of European
cities and European regions. In addition, this key idea is sup-
ported by the corporate-oriented regional development. There
are more and more enterprise networks and other socio-
economic networks that support spatial development and
management. Actually, our methodology integration approach
provides an interesting possibility of deeper public-private
partnership in spatial planning processes. To provide a smart
integration of different approaches, we first discuss special
characteristics of alternative approaches and methods.
Some aspects of the Delphi methodology
The Delphi methodology is a multi-round expert survey. In the
Delphi interview process, several iterative rounds of inter-
views happen. During the Delphi process, statistical and other
feedbacks are given to experts by the Delphi manager. The
interviews are always carried out anonymously [29, 16, 17,
25]. The Delphi method is not necessarily a computer support-
ed system, although nowadays many Delphi studies are based
on the internet and software platforms.
The Delphi method has its birth roots in the Second World
War. During the war times, radar observations required the
foresight to learn how the two radar observations of the enemy
could predict future movements of the enemy. This doctrine
gave rise to a strategic anticipation of the U.S. Air Force and in
1945 a new R&D Center, the RAND Corporation, was
established. Inside the RAND, the Delphi methodology was
invented and developed [p. 10, p. 13, p. 28, pp. 265–268]).
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The Delphi methodology was applied initially to predict pre-
cisely future events, especially focusing on (1) probability, (2)
desirability, (3) strategic importance and (4) feasibility of var-
ious operations and events. In this kind of foresight activities
and related expert processes, a consensus of the experts was
emphasized. This consensus orientation and methodological
approach of the Delphi was called later the Conventional Del-
phi [17].
Later, Harold Sackman (1975) [17] criticized the conven-
tional Delphi methodology strongly in his book “The Delphi
Critique”. He decided to categorize the conventional analysis
on the Delphi methodology as an unscientific methodology.
Of course, the main critique of Sackman was focused on the
ways the Delphi methodology was used. In spite of his cri-
tique, Sackman did not criticize the Policy Delphi methodol-
ogy. His critical analysis was based, on the one hand, on the
framework of public opinion research. However, he confessed
that the Delphi methodology could be an effective approach, if
different interest groups are identified and analyzed in detail.
At the same time, Prof. Murray Turoff presented a milestone
book entitled “The Policy Delphi”. Later in his book,
Sackman noted that this type of Delphi methodology (Policy
Delphi type of approach) can have a future as a methodology.
Later, Delphi methodology expert Osmo Kuusi in his doctoral
dissertation (1999) [27] came to the conclusion that the Delphi
methodology is not a public opinion poll or survey but rather a
structured theme interview system. Also, Myllylä [12] in his
doctoral dissertation (2007) agreed with Kuusi (1999) about
his methodological insights.
Benefits of the Delphi methodology
The use of the Delphi method has several advantages. The
method is justified, inter alia, as follows [15, 16, 27–29, 12]:
(1) The problem is not a valid approach for a precise analyt-
ical method;
(2) Collective and subjective estimates are potentially useful
in problem solving;
(3) The problem is extensive or complex, and participating
in the review there is no common language or method;
(4) The test problem of determining the need for more peo-
ple than the efficient working group could be;
(5) The dispute between the experts forced to use intermedi-
aries, and
(6) It is necessary to act anonymously, in order to avoid the
majority of strong personalities and opinion leadership of
the group.
(7) Finnish methodology expert Jari Metsämuuronen [30, p.
300] also noted the Delphi method has the advantage that
it is easy to connect to both qualitative and quantitative
research approaches. This example of time-series and
expert information joining strong perspective trends
(SPT) in the detection part of the Delphi method is based
on this very well, according to Delphi methodology ex-
pert Myllylä [12, p. 73–74].
(8) In addition, the Delphi method can be used to create a
learning and innovation environment, as well as commu-
nications and media environment.
When comparing the BCG product portfolio analysis and
the Delphi method, it may be noted that beneficial points 1–4
are common to both methods. Instead, beneficial advantages
5–8 are typically the strength of the Delphi methodology, but
it can be assessed that these benefits could help to make better
BCG product portfolio analyses.
How to avoid problems in using the Delphi methodology?
How to avoid methodological problems in using the Delphi
Methodology? There are some typical bottlenecks of the Del-
phi methodology. If we can avoid them, we can easily make
better Delphi studies. Critical bottlenecks include:
(1) The Delphi panel, the selection and use of expertise [28,
12]
(2) Formulation of the questions [e.g. 12, 29]
(3) The use of other good methods [e.g. 12]
(4) Interpretation of results
(5) The factors which should be given special attention
[e.g. 12]
(6) Statistical interpretations of Delphi results [31].
For example, Rowe and Wright [28], and Myllylä [12],
emphasize the selection of a panel of experts as one of the
most critical issues to the success of the methodological
application. The literature of expert judgments is broad
[32–34]. The key issue is to recognize that each expert has
some competences, but also some interests in the premises.
The expert’s financial or other vested interest has a powerful
impact on expert judgments. This is illustrated by the Finnish
proverbs “nobody saw her own pruning” or “the songs you are
singing are the ones which give to you the bread you eat”.
These Finnish traditional proverbs refer to personal vested
interests, which can be meaningful in the analysis of expert
judgments. The one actually managing the Delphi study (the
Delphi manager) must be very careful in the selection and
recruiting process of the Delphi panel experts. This critical
attitude will help Delphi manager(s) to select the best possible
experts. It is also challenging to identify really knowledgeable
people. One can use the so-called “Interest-Competence”
Table as a helping tool in recruiting members of the expert
panel. This I-C table helps to define what kinds of expertise
and interests you want to have in the expert panel [See 12, 35].
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Typical interests of knowledge are (1) technical interest of
knowledge, (2) pragmatic interest of knowledge and emanci-
patory interest of knowledge. Technical interest is connected
to the concept of work, pragmatic interest is related to the
concept of language, and emancipatory interest is related to
the concept of power [36]. Of course, a balanced interest-
competence pattern is a solid base for successful Delphi
studies. Awareness about interests of knowledge is an impor-
tant aspect of planning a successful Delphi study.
The formation of the questions is one critical phase of the
Delphi methodology, and also a very critical phase of a
successful Delphi study. Formulation of the issue is worth of
time allocation and critical consideration of Delphi man-
ager(s). On the other hand, in the Delphi interview process,
several rounds of interviews provide an opportunity to devel-
op good new questions, so that the first few round(s) of expert
interview questions are the theme(s) of the interviews for
typical open theme questions, or themes. The first interviews
can lead to highly structured arguments and statements [21],
which can be tested by other evaluations of the expert panel.
The formulation of questions to experts has many qualitative
impacts of what kinds of answers you will get.
Although the Delphi method can be regarded as a method,
it can be used in co-ordination of various other methods (such
as the BCG’s analysis tools, SWOT, Benchmarking tech-
niques etc.), so to ensure the reliability of the results would
be better if the results of a Delphi study could be compared
also with evidence produced by other methodological tool and
management techniques. For example, it may be useful to
compare the results of the Delphi study with the results and
the evidence produced in other ways.
For example, we want to analyze the future developments
of a region in a Delphi study, so it would be good to compare
the results of the Delphi study with other available analyses,
which confirm that a scenario or a vision of conclusions of a
Delphi study are feasible. Another viable and helpful method
is to combine statistical time-series data, and the empirical
results of the Delphi study. Such control methods have been
demonstrated by Petri Tapio [37] and Yrjö Myllylä [12] in
their doctoral dissertations.
Myllylä has presented in his doctoral dissertation [12] a ver-
ifying application of the Delphi methodology. According to this
methodological application, the actual Delphi expert interviews
and conclusions (about scenarios, visions, missions, strategies
or thematic conclusions) are presented to the subject matter
experts (from different scientific fields), which once more dis-
cuss the Delphi results and evaluate the relevance of key find-
ings of the study. In this final expert assessment, conclusions
and assumptions are submitted to experts’ criticism and reflec-
tion. This kind of final expert evaluation probably increases the
reliability of results and scientific quality and validity.
Assuming the existence of five critical Delphi methodolo-
gy factors presented above, and linking them to the BCG’s
Product Portfolio Analysis, the Delphi methodology can pro-
duce useful outputs to the BCG’s Product Portfolio Analysis.
Thus, we propose that the Delphi methodology can be used to
verify product/service categorizations of the Matrix of the
Boston Consulting Group approach.
The product portfolio analysis of the BCG
The selection of the target group of BCG application is an
important issue. In our pilot study we had various target
groups, among others industrial leaders, ministry officials,
regional development authorities, experts of public agencies
and academic scholars. In our industrial pilot study, most
experts and ministries liked this approach, because it was
concrete and it was linked to business interests of maritime
cluster companies. The maritime cluster is one key industrial
sector, which provides many employment opportunities. Most
ministries prefer to analyse new business and employment
opportunities.
A conventional definition of the business portfolio is that is it
the collection of businesses and products that make up the firm.
The best business portfolio is one that fits the firm’s strengths
and helps exploit the most attractive business opportunities. A
successful company has a diversified product portfolio [38],
where management is doing things right and leadership is doing
the right things [39]. This same idea is relevant for all the
stakeholders of regional planning. They must also think about
portfolio management and the structure of business fields in the
region. This requires a well-defined and well-scoped strategic
process. The Delphi methodology can help to build up such
well-defined and well-scoped processes. The execution of port-
foliomanagement is a typical challenge for many organizations.
Building strategies and visions is not the biggest problem for
modern leaders and decision makers [37, p. 21–22].
Figure 1 illustrates the Product Life Cycle and Portfolio
Approach together. We can summarize the product-life-cycle-
portfolio matrix in the following way. There are seven differ-
ent product categories: (1) Infants (low market growth and
negative cash flow), (2) Stars (high relative market growth,
high relative market share and modest + or – cash flow), (3)
Problem Children (High market growth and low relative mar-
ket share, large negative cash flow), (4) Cash Cows (high
relative market share, high relative market share and large
positive cash flow), (5) Dogs (Low market growth, low rela-
tive market share and modest + or – cash flow), (6) War
Horses (Negative market growth, high relative market share
and positive cash flow) and (7) Dodos (Negative market
growth, low relative market share and negative cash flow)
[see e.g. 40, 41, p. 79].
According to Henderson, to be successful one, a company
should have a portfolio of products with different growth rates
and different market shares. “The portfolio composition is a
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function of the balance between cash flows. High growth prod-
ucts require cash inputs to grow. Low-growth products generate
excess cash. Both kinds are needed simultaneously.“[43, p. 35].
Hendersson continues [43, p. 35, see also 5]:
& Margins and cash generated are functions of market share.
High margins and high market share go together. This is a
matter of common observation, explained by the experi-
ence curve effect.
& Growth requires cash input to finance added assets. The
added cash required to hold share is a function of growth
rates.
& Highmarket sharemust be earned or bought. Buyingmarket
share requires an additional increment of investment.
& No product market can grow indefinitely. The payoff from
growth must come when the growth slows, or it never will.
The payoff is cash that cannot be re-invested in that product.
In the BCG’s product portfolio analysis, the starting point
is that the products have a life cycle [43, p. 35–37]. At a
certain stage of the product is:
1. “Question Mark Product”, it is evolving, and its market
share or volume, from the company’s point of view, is
small, but growing fast. In the next phase, the product
may become known and more popular.
2. “Star Product”, it is a product whose market share is large.
This means that the company or its sub-unit is having a
high growth rate. The “Star Product” has not become yet
necessarily productive, but requires external funding, cash
flow, which will lead to next phase of development.
3. “Cash Cow Product”. This category includes products or
industry clusters that are already very large, so the market
share or volume, or from the company’s point of view, the
market share is high. The return on investment (ROI) of
“Cash Cow Product” may be small, but this product is
probably the most important cash flow creator for a com-
pany. Cash cows are typically low-growth businesses or
products with a relatively high market share. These are
mature, successful businesses with relatively little need
for new investment. They need to be managed for contin-
ued profit so that they continue to generate the strong cash
flows that the company needs for its Stars and Question
Marks.
4. The fourth group is “Pets”, “Dogs” or “Stray Dogs”,
whose market share or volume is small and growth rate
is low as well. Actually, these products should not neces-
sarily be there, this represents a phase of a product’s life
cycle. Unsurprisingly, the term “Dog” refers to businesses
or products that have low relative share in unattractive,
low-growth markets. Dogs may generate enough cash to
break-even, but they are rarely, if ever, worth investing in.
Conventional strategic thinking suggests there are four
possible strategies for each business unit of a firm [43, p. 35]:
(1) Build Share Strategy: here the firm can invest to increase
market share (for example turning a “Question Mark”
into a “Star”)
(2) Hold Strategy: here the firm or its business unit invests
just enough to keep the business unit in its present market
position.
(3) Harvest Strategy: here the firm reduces the amount of
investment in order to maximise the short-term cash
flows and profits from the business unit. This may have
the effect of turning “Stars” into “Cash Cows”.
Fig. 1 The product life cycle and
the portfolio approach [42, p. 27]
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(4) Divest Strategy: the company can divest the business unit
by phasing it out or selling it - in order to use the
resources elsewhere (e.g. investing in the more promis-
ing “Question Marks”).
To sum up, these strategies are basic strategic options for
firms but we can also claim that these options are strategically
relevant for cities and regions. Hold strategy means very pas-
sive spatial policy. More proactive strategies are Build Share
Strategy and Divest Strategy. Harvest Strategy is an active
strategy. If a city of a region with an industrial or service cluster
wants to develop its economy, proactive strategies are needed.
Other key concepts of the BCG framework are (1) strategic
and natural competition, (2) experience curve as a key issue in
markets, (3) the rule of three or four, (4) market share and (5)
pricing paradox [see 42, p. 35]. To use the BCG framework,
these concepts should be understood, strategically, as an es-
sential key issue in the portfolio analysis or the BCG matrix.
We focus on this key issue in this article.
BCG matrix, BCG optimum cash flow, BCG success
sequence & BCG disaster sequence
To be strategically oriented from the BCG perspective, the key
issue strategically for European cities and regions is the strong
local existence and presence of Cash Cows (good companies).
Decision-makers should be interested in the strategy of optimum
Cash Cow flows, if they want to develop their cities and regions.
Thus, products with high market share and slow growth are
Cash Cows. Typically, these markets are mature and stable. In
this section, we discuss the BCG strategy approach, which is an
essential issue also for spatial economy and for social planning
of livelihoods. In general, regional difficulties in Europe are
connected to an unsuccessful management of BCG portfolio
matrix (Fig. 2). Few decision-makers even notice this problem
before it is too late and the local economy is ruined.
Characteristically, Cash Cows generate large amounts of
cash, in excess of the reinvestment required to maintain share.
This excess need not, and should not, be reinvested in those
products. In fact, if the rate of return exceeds the growth rate,
the cash cannot be reinvested indefinitely, except by depress-
ing returns. [43, p. 35].
“Products with lowmarket share and slow growth areDogs
or Pets. They may show an accounting profit, but the profit
must be reinvested to maintain share, leaving no cash throw-
off. The product is essentially worthless, except in liquida-
tion.” [43, p. 35]. Thus, from a spatial perspective, if there is
too much “dog’s production”, this is not a good policy choice
for the future develop and success of a region.
“All products eventually become either Cash Cows or Pets
(Dogs). The value of product is completely dependent upon
Fig. 2 BCGMatrix and optimum
cash flow strategy of the BCG
and success and disaster sequence
of the BCG approach
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obtaining a leading share of its market before the growth
slows.” [43, p. 35]. This is basic logic of economic develop-
ment according to the BCG portfolio analysis framework.
That is why the strategic importance of Cash Cows is so
crucial for regions and cities.
Low-market-share, high-growth products are the Question
Marks. They almost always require far more cash than they
can generate. If cash is not supplied, they fall behind and die.
Even when cash is supplied, if they only hold their share, they
are still pets when the growth stops. The question marks
require large added cash investment for market share to be
purchased. The low-market-share, high-growth product is a
liability unless it becomes a leader. It requires very large cash
inputs which it cannot generate itself. [43, p. 35–37].
To have some future potential, regions need pay serious
attention to Question Marks. A lot of ideas and inventions
are needed in order to produce real innovations for markets.
Typically, this means active science, technology and innova-
tion policy activities. There will not be any Question Marks to
observe, if there is not some kind regional innovation systems
and efforts of innovation management.
According to the conventional BCG definition, “The high-
share, high-growth product is the Star. It nearly always shows
reported profits, but it may or may not generate all of its own
cash. If it stays a leader, however, it will become a large cash
generator when growth slows and its reinvestment require-
ments diminish. The star eventually becomes the cash throw-
off for reinvestment elsewhere” [43, p. 36]. Successful, agile
and fast growing start-up companies are typically the Stars in
the regional economy. Every region needs such dynamic
companies to be competitive and successful in the future.
The logic of the BCG matrix thinking is the following:
“The payoff for leadership is very high indeed if it is achieved
early andmaintained until growth slows. Investment inmarket
share during the growth phase can be very attractive if you
have the cash. Growth in market is compounded by growth in
share. Increases in share increase the margin. High margin
permits higher leverage with equal safety.” [43, p. 35–37].
This statement defines the basic logic of a successful local
economy. It indicates that decision makers must pay attention
to a balanced portfolio of enterprises and their products and
services. For example, if there are not enough Question
Marks, we cannot expect to see very many stars in the local
economy. If there are too many Dogs, we probably have too
little an amount of Cash Cows in the local cluster economy.
Some kind of balance in the local portfolio is a desirable
target.
“The resulting profitability permits higher payment of
earnings after financing normal growth. The return on
investment is enormous. The need for a portfolio of busi-
ness becomes obvious. Every company needs products in
which to invest cash. Every company needs products that
generate cash flow. And every product should eventually
be a cash generator; otherwise it is worthless.” [43, p. 35–
37]. Here is the key issue of regional development defined.
Regions and cities need a balanced product portfolio,
which creates balanced cash flows, and are thus cash
generators. Actually, this statement means that regions
and cities need to avoid Disaster Sequence of the BCG
framework.
We can conclude that only a diversified company or
a region with a balanced portfolio can use its strengths
to truly capitalize on its growth opportunities. The bal-
anced portfolio has: (1) Stars (indicating many potential
start-up companies), whose high share and high growth
assure the future, (2) Cash Cows that supply funds for
sustainable future growth, (3) Question Marks which are
to be converted into Stars with the added funds. We can
also say that Pets (or Dogs) are not necessary for a
dynamic regional economy. If there are large numbers
of Dogs (Pets), they are an evidence of failure either to
obtain a leadership position during the growth phase or
to get out and cut the losses [43, p. 37].
Delphi methodology and its extension to strategic thinking
The Delphi methodology is one of the most well-known
and popular of future research methods [see e.g. 10, p.
268). It is an expert interview process which is based
on two or more iterative rounds of expert interviews.
Typical aspects of the Delphi methodology are anonym-
ity and emphasis of consensus of experts with associat-
ed statistical evaluations. In many conventional Delphi
studies, consensus view of experts had been empha-
sized, but the criticism of Sackman (1975) [17] caused
many reformulations of the Delphi methodology. Such
reformulations were (1) more detailed stakeholder anal-
yses of experts, (2) deeper statistical analyses, (3) great-
er samples of interviews/questionnaires and (4) more
critical attention to the logic of argumentation of ex-
perts. Today, Delphi studies are more valid than in the
beginning of Delphi studies in 1960s because of a more
critical approach to validity questions.
Myllylä [17] developed a Feedback Delphi concept
which has been applied in the present case study system-
ically (Fig. 3). Compared to other Delphi applications and
approaches of conventional Delphi panel studies, the Feed-
back Delphi emphasizes the importance of post-round
interviews, where research topics are critically evaluated
by experts and feedbacks are collected systemically to
the final report of the Feedback Delphi study. As a result,
the Delphi approach applied in this way is called the
Feedback Delphi [12, p. 27]. The results of the Feedback
Delphi are more reliable and scientifically sound compared
to the direct expert interview round without any critical
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feedback of experts. The following figure illustrates the
logic and process of the Feedback Delphi [12].
Of course, the Delphi methodology always includes the
element of feedback. In this methodological case we empha-
size a feedback process which happens after the Delphi sum-
mary report has been reported. According to our experiences,
this additional feedback process improves the quality of Del-
phi studies.
The use of the Delphi method has several advantages.
The method is justified, inter alia, as follows [15, 16,
26–28, 12]:
(1) The problem is very complex and there is not a valid
approach for a precise analytical method;
(2) Collective and subjective estimates are potentially useful
in the problem solving process;
(3) The problem is extensive or complex; and participating
in the review, there is no common language or no proper
method;
(4) Analyzing research problem, there is a need for more
people than the efficient working group could be;
(5) Because of the dispute between the experts there is a
forced need to use intermediaries, and
(6) It is necessary to act anonymously, in order to avoid the
group thinking problems and biased influence of a ma-
jority of strong personalities and opinion leadership of
the group.
Linking strategies between the Delphi methodology
and BCG analysis
There are some critical links A-J between the Delphi methodol-
ogy andBCGanalysis.We can define them in the followingway:
(1) Critical link A between Delphi and BCG approach is that
we must define the sectors of business by the BCG
Portfolio Division in the Delphi Questionnaire;
(2) Critical link B between Delphi and BCG approach is that
we must define the Success Sequence in the Delphi
Questionnaire;
(3) Critical link C between Delphi and BCG approach is that
we must define the Disaster Sequence in the Delphi
Questionnaire;
(4) Critical link D between Delphi and BCG approach is that
we must integrate a feasibility analysis in the Delphi
questionnaire: the feasibility analysis of the implementa-
tion of Question Marks, Stars, Dogs and Cows?
(5) Critical link E between Delphi and BCG approach is that
we must integrate probability analysis in the Delphi
questionnaire: the probability analysis of implementation
of question marks, stars, dogs and cows?
(6) Critical link F between Delphi and BCG approach is that
we must integrate a desirability analysis in the Delphi
questionnaire: the desirability analysis of the implemen-
tation of Question Marks, Stars, Dogs and Cows?
Fig. 3 Feedback Delphi
methodology of Myllylä [12]
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(7) Critical link G between Delphi and BCG approach is that
we must integrate an importance analysis in the Delphi
questionnaire: the strategic importance analysis of the
implementation of Question Marks, Stars, Dogs and
Cows?
(8) Critical link H between Delphi and BCG approach is that
we must integrate a risk analysis in the Delphi question-
naire: the risk analysis of the implementation of Question
Marks, Stars, Dogs and Cows?
(9) Critical link I between Delphi and BCG approach is
that we must integrate an action analysis in the
Delphi questionnaire: the action analysis of the im-
plementation of Question Marks, Stars, Dogs and
Cows? And;
(10) Critical link J: other BCG characteristics (e.g. broader
typology of sectors of business) integrated into the Del-
phi methodology.
On the basis of the insight in the previous section, we can
present some critical linking strategies between the BCG
approach and the Delphi methodology. Such critical linking
strategies are:
(1) Definitions of the relevant sectors of business,
(2) Definition of the Success Sequence,
(3) Definition of the Disaster Sequence,
(4) The feasibility analysis of the implementation of Ques-
tion Marks, Stars, Dogs and Cows,
(5) The probability analysis of the implementation of Ques-
tion Marks, Stars, Dogs and Cows,
(6) The desirability analysis of the implementation of Ques-
tion Marks, Stars, Dogs and Cows,
(7) The strategic importance analysis of the implementation
of Question Marks, Stars, Dogs and Cows,
(8) The risk analysis of the implementation of Question
Marks, Stars, Dogs and Cows,
(9) The action analysis of the implementation of Question
Marks, Stars, Dogs and Cows,
(10) The analysis of other possible BCG characteristics.
Disaster Sequence is a conventional term of the BCG
matrix analysis. It happens when a product which is
currently a Cash Cow, due to competitive pressure, might
in the future be moved to a Star. This product falls out
from the competition and it is moved to a Question Mark
and, finally, it may have to be divested because of its
low market share and low growth rate. The disaster
sequence might happen because of wrong strategic deci-
sion making in relation to the decision environment. The
disaster sequence, of course, is not the Success Se-
quence. The Success sequence of the BCG matrix hap-
pens when a Question Mark becomes a Star and finally it
becomes a Cash Cow. This is the best sequence, which
really gives a boost to profitability and growth. The
Success Sequence, unlike the Disaster Sequence, is en-
tirely dependent on the right decision making of leaders
and managers [43].
These critical links (1–10) are also typical research ques-
tions in the field of futures studies and also in the field of the
more pragmatically oriented foresight studies.
Knowledge base of the pilot study including the BCG
matrix
In this section, we shall present results of a pilot study:
the Finnish maritime cluster analysis with the BCG ap-
proach. In this study, we are using 4-product type cate-
gory (Stars, Question Marks, Cows and Dogs), thus leav-
ing other product types (War Horses, Problem Children
and Dodos) out of the detailed Delphi study and analysis.
In our pilot study, we decided to keep the analysis un-
derstandable, transparent and simple enough for the Del-
phi expert group.
There were many good reasons why the BCG analysis
was useful to perform for the Arctic maritime cluster in
Finland. Since 2010, the Maritime cluster has been named
to be the so called restructuring industry by the state in
Finland. Therefore, the state authorities required that new
opportunities would have to be evaluated. The state has
supported the evaluations of the maritime cluster with
financial resources.
In particular, the Arctic region’s economic potential has
been seen as new growing business opportunity. Expert eval-
uation is a necessary strategic activity in that we want to
understand the future options of the maritime cluster in Fin-
land. There must be private firms and public actors integrated
into the evaluation process. Public-private partnership is need-
ed in cluster development. Actors in academic research, edu-
cation, decision makers in the government, politicians and
independent experts must participate in the integrated fore-
sight process to perform a participatory foresight process. The
goal of the project was not only to develop an individual
business strategy but to develop a broader umbrella strategy
for the maritime cluster. This kind of evaluation process
supports the whole cluster and its future developments.
Empirical evidence of the BCG matrix
The Arctic maritime technology foresight project was financed
by the Uusimaa Centre for Economy, Transport and Environ-
ment (in Finnish ELY-Centre) for Uusimaa county. The aim
was (1) to define the Arctic maritime cluster itself, (2) recognize
so called mini-clusters inside the cluster, (3) identify training
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and development needs and (4) identify the cluster’s needs for
internationalization and public support [21, p. 7–9].
In the Arctic maritime technology foresight project there
were (1) three rounds of expert interviews and (2) so-called
Maritime Futures Workshop, as well as (3) a Feedback-round
phase. In this case, the Feedback-round phase meant that the
project’s interim report was placed on a public display to
collect feedback, detailed comments and fast strategic action.
Finally, 137 experts participated in the interview rounds or the
Futures Workshop during 2012 [21, p. 15–17].
The pilot study began by formulating the main research
themes, which were derived from the project’s strategic goals.
These themes were used during the pilot interview round. In
thematic interviews there were 14 experts whowere interviewed.
All the interviews were performed face to face. Pilot interviews
were summarized and reported in a memo document.
The memo document was the basis for a questionnaire for
the first Delphi round. During the first round, the key issue
was the BCG matrix analysis with expert evaluation. The
interviews were conducted mainly face to face. The second
Delphi study round involved 43 experts. The results of the first
Delphi round were presented in the Maritime Futures Work-
shop at the Arctech Helsinki Shipyard in October 2012. In the
Maritime Future Workshop, there were 70 experts to partici-
pate in the foresight activities and evaluations.
The interviews of the second Delphi panel deepened BCG
analyses with insightful reflections. The results of the first
Delphi round were presented to the second Delphi round
experts. The panelists were asked to evaluate how the future
vision 2030 will be reached. The second Delphi round inter-
views were conducted electronically by using eDelphi-
software (www.edelphi.fi). In sum, 39 experts participated in
the second Delphi round panel. This process followed the
systemic logic of the Feedback Delphi-model (see Fig. 3).
Visionary and strategic decision processes and needs
The future horizon of the foresight project was the year 2030
(in the operating environment factors). The key results of the
Finnish maritime industry pilot study is reported and present-
ed following the logic of the Boston Consulting Matrix [43]
(see Fig. 4). Thus, the study identifies: (1) a R&D portfolio of
Question Marks, (2) a R&D portfolio of Stars, (3) a R&D
portfolio of Cows and (4) a R&D portfolio of Pets for the
future innovation management policy portfolio. The Boston
Consulting Group matrix and the associated portfolio analy-
sis, in particular, are based on the evaluations of a Delphi
Panel 1 interview round. Deeper and more reflective BCG
analyses, in accordance with the policy recommendations,
are based on Delphi expert interview rounds. For the BCG anal-
ysis, the field of Arctic marine technology is divided into ten
functional sub-fields (or mini-clusters) of business.
Fig. 4 Arctic sea-tech sub-fields
in Uusimaa county in 2030
according to the BCG analysis
and focused Delphi-panel
interviews. Percent (%) from
number of respondents, in
parentheses number of
respondents [21]
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Products with low market share and slow growth are Dogs
(or Pets). They may show a small accounting profit, but the
profit must be reinvested to maintain market share, leaving no
cash throw-off. The product is essentially worthless, except in
liquidation [43, p. 35]. If there is too many “dog’s produc-
tion”, this is not a good starting point for future developments
because there are no resources for future potential invest-
ments. Dogs can eat in this case “the future potentials”.
All products, eventually, become either Cash Cows or Pets
(Dogs). The value of product is completely dependent upon
obtaining a leading share of its market before the growth slows
[43, p. 35]. This is basic logic of the economic development
according to the BCG portfolio analysis framework. That is
why the strategic importance of Cash Cows is so important for
companies and states. Without “Cash Cows”, no state, region,
company or corporation can survive.
Low-market-share, high-growth products are the Question
Marks. They almost always require far more cash than they
can generate. If cash is not supplied, they fall behind and die.
Even when cash is supplied, if they only hold their share, they
are still pets when the growth stops. The question marks
require large investments to get larger market share. The
low-market-share, high-growth product is a liability unless it
becomes a leader in the market place. It typically re-
quires very large cash inputs that it cannot generate itself [see
43, p. 35–36].
If regional “states” want to have some future potential,
regions need to pay serious attention to Question Marks.
Without Question Marks, no region has a prosperous future.
Typically, this means active science, technology and innova-
tion (STI) policy activities. It is good to remember that there
will not be any QuestionMarks to observe, if there is not some
kind of regional innovation system with R&D activities.
Here we can present a short summary of the key results and
findings [21].
The analysis of stars The results show that in the year 2030
Star sub-fields are (1) environmental technology – including
oil spill response technology and meteorology, (2) weather,
measurement, and (3) monitoring systems (more than 50 % of
the respondents). Transportation and logistics and ICT, off-
shore technologies were sub-fields. At least 40 % of the
respondents of the questionnaire felt that they are the Star
field clusters at the time.
The analysis of question marks Sunrise sectors of the Ques-
tion Marks are most noticeable: (1) Oil and gas exploration,
(2) subsea technology, and (3) safety and rescue products
(more than 50 % of the respondents). In particular, the oil
and gas explorations are seen now as a major Question Mark,
and as a potential sunrise sector in the Arctic region. This
expert view is shared by 65 % of the respondents. The second
sub-field, subsea technology, as well as safety and rescue
products are seen (more than 50 % thought so) as sunrise
sub-fields. In a similar way, respondents evaluated the ship
navigational systems and controls.
The analysis of cows As a Cow sub-field, shipbuilding is seen
most clearly among experts (more than 50 % of the respon-
dents evaluated that). Also, transport and logistics systems
have a strong role in the sub-fields of dairy cows business.
As sources of cash flow, cash cows fields, were seen in 2030
more clearly ship yards. More than 50 % of the respondents
analysed the situation in this way. The shipyard strategy could
mean the construction of icebreakers and other specialised ice
class vessels. The second strategic cow field was transport and
logistics products and systems. This might mean to build new
cargo handling equipment at sea ports and on ships. For the
year 2030, this strategy would mean more cash flow sources,
if stakeholders invest in the pre-conditions of the shipbuilding
industry. It would be important to utilize the existing infra-
structure and industrial capacity in yards in Finland. For the
Delphi panel, Finnish and Russian co-production opportuni-
ties, and the promotion of these activities are important
follow-up task in the coming years. Also co-operation with
the Kronstadt ship yard and Finnish Shipyards is important for
the strategy of the Finnish maritime cluster. Cities of
Kronstadt and St. Petersburg are planned to be production
plants for the Arctic ships yards. Finns should be actively
monitoring the strategic situation in the Baltic Sea region,
because of many other market players.
The analysis of pets Some shipyards were seen as Dogs (or
Pets).
The results of a deeper BCG analysis If we look at the most
important advocated follow-up projects of the maritime in-
dustries, the results of the BCG matrix analysis in 2030 and
the respondents’ comments about the most important devel-
opment projects in the years 2013–2017 indicate the following
maritime industry strategy: (1) the development of training in
offshore-theme, (2) the development of infrastructure of oil
spill response laboratory and training, and (3) the develop-
ment activities to develop ice management activities and a
progressive simulation environment.
To create a better ice laboratory is one of the most impor-
tant strategic development issues in the future. This strategic
project helps also indirectly to maintain the competitive-
ness of shipyards and the maritime cluster in Finland.
The expert panel identified as key activity to develop
the Arctic marine technology exposition of Finnish in-
ternational communications and promoting export strat-
egy of the maritime cluster. Physical conditions of the Finn-
ish yards, competitiveness and productivity must be improved
with tailored sub-strategies such as training of supervisors,
leaders and field managers.
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More particularly from the view of shipbuilding for the
Arctic region, the economy of Uusimaa county should be
focused on one vessel type: research vessels, icebreakers, sup-
ply ships, ice management vessels, oil recovery vessels, rescue
boats and hybrid-/multifunctional vessels. The Delphi panel
results indicate that in 2030, there will be new emerging fields,
whose first steps and roots are probably already seen. The
development pre-conditions for these emerging new fields need
more strategic attention now. The Delphi panel noted important
follow-up activities that support the development of these sub-
fields in the following way: (1) offshore education and training
development, (2) reinforcement of project management skills,
(3) marine and mining opportunities identification for joint
exploration, (4) the development invention and innovation
capacity to develop these issues further, and (5) improvement
of competence and training capacity of anticipation/foresight.
Summary and reflections
In the fields of industrial and corporate foresight, decision
makers have to plan their operations some time in advance,
and their decisions take effect at some point in the future. This
is the case of the maritime industries we analysed in this article.
These decisions should not be based on current market circum-
stances but the expected circumstances when the decisions
become effective in markets. Nobody actually knows exactly
what will happen in the future, but the best way is to perform
foresight and prospective futures studies. In this article, we
discussed one promising way to do these kinds of prospective
industrial analyses. This study and some other Finnish back-
ground studies, which have utilized the Boston Consulting
Group framework, clearly show that the Delphi-BCG approach
is suitable regional foresight and development tool. The meth-
odology and its applications have wide potential in Europe,
which is now facing big economic and industrial transformation
challenges. We call this approach the BCG Delphi, which
combines two influential futures oriented methodologies.
TheDelphimethod is one of the bestmanagement techniques,
which is constantly evolving as expert system. The Delphi
method can be used with other “programs”, with analytical
decision support tools and with many other key management
techniques. Methodological links can be based on both quanti-
tative and qualitative foresight methods. Typical diagnostic,
prognosis and prescriptions phases can be linked to the Delphi
methodology. The Delphi methodology can be an elementary
and integrated part of information technology design and archi-
tecture. It is important to understand that theDelphimethodology
requires the development of user communities in developing it.
Good training and facilitation for the use of the methodology
improves the value added and the quality of results.
The key scientific contribution of this article is to connect two
generic futures oriented business planning methodologies, the
Delphi methodology and the Boston Consulting Group meth-
odology. It is one management innovation which can help the
Delphi developer community get more value added from the use
of the Delphi methodology. Obvious scientific benefit of our
combination approach is that accuracy and objectivity of prod-
uct positioning is increased. When various experts evaluate
product positions of the BCGmatrix this produces more reliable
results compared to a special case of solo evaluation process.
The pilot study of the marine industries was presented as a
concrete example of this new management innovation. The
pilot study was focused on analysing future portfolio of the
Finnish maritime industries. We can conclude that the combi-
nation of these two well-known methodologies worked well
in the Finnish case of maritime industries. However, one
critical remark is that only a part of the methodological ca-
pacity was used in this pilot study. For example, SWOT
analyses and STEEPV analyses could be integrated to this
framework in a better way in following the BCG Delphi
studies. Our study reveals a high potential of BCG Delphi
studies in the industrial and corporate foresight fields. Espe-
cially, futures of industrial product and service portfolios can
be diagnosed and forecast by this novel methodological ap-
proach. In this article, we have presented the way how to do it.
A concrete benefit for society in the pilot study was that
policy-makers understood how strategically important Cows
are for the maritime cluster. According to the evaluation results,
yards will be also important cash flow sources for the Arctic
maritime cluster in the future. In Finland, after evaluations of
our study analysis, the Finnish government woke up to under-
stand the central role of yards. The biggest yard in Finland is
Turku yard, it got a new business owner in August 2014. STX
Europe sold Turku yard to the state of Finland and to German
MayerWerft. In 2012, when our pilot study was performed, the
role of state was not seen very important in yard business.
Probably our maritime pilot study results changed the strategic
direction of the maritime cluster policy in Finland. This indi-
cates the high policy relevance of this special pilot study.
Of course, an alternative way to strategic studies is the
serendipity approach, but planning industrial and service port-
folios may require more strategic approaches. Traditional
scientific debate is one part of this kind of user-centred devel-
opment, but the pragmatic development activities are another
part of the methodological development. Theoretical and
pragmatic approaches should be connected as we have done
in this study and article. Current progress in information
technology and so called “programmed smartness” provides
new promising opportunities to use the Delphi methodology.
A concrete example of such activity in the Delphi methodol-
ogy field is the developer community arena in Finland (see
http://edelfoi.ning.com), which has been developed since
2005 to develop Delphi studies from the outset in 2002,
created in a Delphi software environment (on the web:
www.edelphi.fi). Another good example of current
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methodological developments is the European Union’s 7th
Research Framework Programme 2008–2011, where Delphi
2.0 methodology was used to analyse Wild cards, weak
signals (so called WI-WE methodology) in processing and
refining empirical foresight results and insight (www.
iknowfutures.eu) [see also 44]. There are also many other
software Delphi applications for the internet environment.
For example, high level Delphi-expert Ted Gordon has devel-
oped the Real Time Delphi environment for global projects
and applications (see www.realtimedelphi.info).
In the future of Delphi studies, we hope to see more creative
accumulation and innovative applications of the Delphi meth-
odology. A promising scientific avenue is, from the perspective
of our pilot study experience, industrial and science, technology
and innovation (STI) BCG portfolio analyses, which could have
a higher validation level by professionally organized expert
Delphi panels. This is also one feasible and promising direction
for European industrial and corporate foresight studies.
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